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(54) ANTENNA MEASURING DEVICE AND ANTENNA MEASURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna 
measuring device and a measuring method capable of 
measuring precisely excitation amplitudes and phases of 
each antenna element in consideration of amplitudes and 
phase errors of phase shifters and the amplitude and the 
phase error of a combined electric field in the operation 
state of all element antennas. 
SOLUTION: This device is equipped with an array 
antenna 5 including element antennas 41-4N and phase 
shifters 31-3N connected to the antennas respectively, 
a facing antenna 6 installed facing to the antenna, a 
transmitter 7 and a receiver 8 for radiating a signal from 
one side to the other side of the array antenna and the 
facing antenna and for receiving the radiated signal, a 
control device 1 for controlling the phase shifters based 
on the received output, an operation circuit 9 for 
measuring the amplitude and the phase change of the 
combined electric field of the array antenna from the 
received output when phase setting of each phase 

shifter is changed, and an operation circuit 10 for estimating the amplitudes and the phase 
errors of each phase shifter and the amplitude and the phase error of the combined electric 
field of the array antenna from the measurement result and for obtaining the relative amplitude 
and the phase of a radiated electric field relative to each element antenna. 
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Sfj#JSi £fcl*2E«<DT >t"*-»IJ£SSB. 

[Ht*B4] ±E7u-r>T-*-©a*i=±EBJtr 

>7-*-$I8l1\ 1ST U— TV^r^-fc.tr/llST^^^-CO 
5l=Lfc^t*1»*i-r*BI*fl1 1-30) 

m\z a i+ 5 »?»r $f ^ * - * * & iz j: y mm-r %> <t 5 1- 

L f;C<k£*$8t if #JS 1 ~ 3 0><^-r;h.;!>McK«a) 
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& So 
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[0 0 2 5] »*IS1 Q<»5Zm-%Z>J' ^^r-)-mtt : ,ik 
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Kit, ±IBru-7>-r^*J*{/±IBaST>T-*-a>« 

[0 0 2 6] |ff*q| 1 9<7)fg^|C^^T>^^;^^^;i 

;S'l £ r > t- * <D ft +3 y I c DO dh <D teft £ £ S«t« £ & 
it. ISSSt«^^(7)J5tt;^*;*fii)^L. ±SE***§8(7)«i|ig 

fc * /dcS^co k \ t z m s r £ t o r* & * . 

[0 0 2 7] 

<t LTCD^tlSftJfflJgS. 2{*S;fc#iBSS. 3 1,3 
2. 33. -3 Nl«£*§». 4 1, 4 2. 43, -4N 
l*»«»3 1, 3 2, 3 3. -3 NI=*tl*tL»*S*l 
tzm*T>Tl-. 5l*m^»IESS2, StH3 1 % 3 

2, 33, -3N, fcj:(j:if7>ft4 1, 42, 4 

3, -4 N t J: oti«* #lft 7 i-X K7 6 it 
*T-7>T-*-4 1 , 4 2. 4 3, --4 NlCttlSlLTiftlt 

>^^6lcffi«S*ifc2l««, 8l*«ft#E»2l;ffe|ft 

[0 0 2 8] *fc % 9liS««8IZ««l$tl. &m*7 
>Tt4K 4 2. 4 3, -4N(0®agfflfcc):l/(affl 

*twr*ni&mm*ikkLTo*xmm« ior*ai 

1,3 2, -3 N0)iSNIMSfe^i;i&ffiBIS<b±tR?-7 

*2<&3i«^«£ breams** i 1 i*atin5isft9*> 

8l*&gm^fS£«j£^£ 0 

[0 0 2 9] *fc % 0 2 I*, |1 lZfclt6*£*gg3 1 , 
3 2, -3 N<Z>{4«a<b(DBlZ^i:^ti*SKafc<*:I/{4 
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»M3 1, 3 2. ••3Nlifc£S>S0>IB)«&*B>t*<B 

«)»H*!!8<!:lll&-f <) ) . <W*.t££T 
fflO' iziaSStlTl^tOTir-f •&„ *f=. *t(S]T>x 
■f-Bitm^r^T-i-A 1 . 4 2, 4 3. ••• 4 N l-$t|S] L 

T>^6£ttLTJ»tt£;tx/=S;KA<ft*T7>T:h4 
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[0031] sia-r^si^T^^^, mi*** 
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tfTlK,, CCD*§3I. S*»SH|g2r-^filc$ti-5#fi)tS 
HI*. :01f7>ft4 1 <Bttt8t1s#^tf>iitB£<bSA 

«8 8lcJ:-3T;1i|^L. Kt3*t& 1 1 0>;H3SIh]S&9 l=* oT 
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2, -4N0)BM«dsJ:tfttflll»tf#«C^|Cj: 
fclc*yiMBB3 1 . 3 2, -3 N(Z»f 4jEM«ffiffl 

lasted? c <g> 0 cnic^ or, wa^ttit 

[0050] c<o^5ic, *nm<DMmx't>. ±ffiHJS 
o>^s§ i <tis]«i^, *^7>^iz»i*3;h,Ti*5»t§ 

tftt«MMILfc*»7>ft4 1, 4 2, -4 
NO)B«B«*5J:lXttat«36r4Cfc*<-e*. as* 

[0 0 5 1 ] nifo<Dl&m 3. 0414, ca>*#ia>SM6a> 

^Bsasa>«a«att±iBX«a)»ni i as* « 2 1 m 

ctiz^y, &*^7>^<&£dcS#^ Mu<&ai* 
[0052] a^t, 03izfct>r, ^^.i^mnsgo 

S3 1 (DiaSfiti^ 0° *>*£<t2l**:EL ^Q-^T 
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c CD « fi£1^<D H*g A CD SE lb £ g (g« 8 ( r J: o r » S 
L. it*«i i fCcfcorfi«A<7)«*ffli:*/Mli:a)ht 

te£<DT'. *G>ttl«K»|c|fclB*i:te4. CCDC<h£ 

"CO);****::* y*^7*>^lc«|***lTl*4*« 

t/tt«»*S#ltLfcft*^T>TF-^4 1 . 4 2, -4 

lt. *mm<Dmmvt>. ±Rmma>BmMi^if2t 
isi«cDa^*q#^ti4o 

[0 0 5 3] Hj»CDJ&Sg4. C<D3fe8;j<D|gJ£CD 

**/£^£*IS±fB^SScDff£S§ 1 fcc*tf2 i:EU*T?*4c * 

~5CDa^ (R 1 >2 D2/A : R 1 Ii7i-XK71/ 
-5<t^D-^T>^^- 1 2(DfflCDS§ffi. DI*7>t"*- 
Al*;£g) KStfl-ra^n — :77>tP-M 2? 
Sit, 7i-XK7U-5fcJ;^P-^7>ft12 
CD*g*mfi££<bLT. 7x-XK7U-5(Dii^» 

[00 54] ZtLlZcky. S^7>ft4K 42. ••• 

ttfV^&o 3itz. m+T^Ti-* 1 . 42. —4 NCD 
**L-etLlCOL^r»«»3 1 . 3 2. -3N0)finnS 

££0 o*y, ^^Tv^^icjgiastiri^^^fflSScD 

ffliiJ#/tLf:^7>ft4K 4 2. ■*• 4 N CD 

Wimmvz te cfc tf&ta £ at st 4 z t tfvz 4 . 

[0 0 5 5] C<D^5!C. **Jfi<DJ&»ri*. ?x-X 

i - x kt s ant s c 1 jitei? 

[0 0 5 6] ^JScDJf£!g 5. E)6I*. C CD*B^<D|gj56CD 

6fzfci>T. a 1 fc£t/B3 tH-»#iiig-*fc(iffl 

f5)*iT*fc£o *3IJ5£cDff2!g-ci*. ^D — :77>-r-M 2 
yifiL^*Hffi« (R2<2D2/A : Dli7> 



4£ j 3lCfilt. 7i-XK7l/-5fcJ:a^D-^7> 
T"*- 1 2cD«*rtt»£8MbLT. 7i-XK7U-5fl) 

[0057] C+LlZ<fcy. *f7>ft4 1, 42. - 
4 N<D*ft^hlCOl*T7U-*?-/\ 0 $-- >£;ft,tf>4C 
<t*<-C£4o ^7^x^4 1, 42. ••• 4 N CD 

*tl*etllz-Dl\T»fi»3 1 . 3 2. ••• 3 N CDflgi|igS*I£ 
fc<fcl/&*BE*g. ?bl:7i-XK7 l^— 5<D£/#1I^ 

felt 4 ? x -X KT U- 5 CDSm <t 4 *J»*JKDJE*t 

$ ttr 4**t§tscDii*gis£ fc «»: if&ttmm t 

1.4 2. -4NCDSjffi«iliSfc < i:l/fiffl£*^'r4C<h 
*><r£4o 

[005 8] CCDcfc5lC. ^HjfcfDJ&tgTI*. ?x— X 

7*~*Xi*lcj:yai5Er sci^ ±feHJ6cD^®i 
fc cfc 1/ 2 fc f5)t§cD$&S £ ft 4 C t tfX* * 4 o 
[0 0 5 9] HJgCDff2S!6. 1217 1*. CCD^B^CDHJSCD 

»ffl6iCcfc4r>^ajsK«a)«BS«ffiiaT?ft«. ® 

7lzfctxr. B1 *J*t;H3i:H-»#ttBI-*fcf4« 
<Dl!lf^lCOL^Tt±l^^jSSCDJf$J!g 1 fccfe 2 £ f^AST* 

4o ±ie^sscDj&fls 1 fcj:i;2 ^stes^i*. ^njficD 

^SgT'li. ^D-?7>ft12?7i-XK7l/-5 
left L T H-^fS) Iffc C T* 4 0 
[00 60] 7x-XKTU-5IZ«LT^(Diftei(Z(5l 

K7b-5«!:^P-^7>ft1 2 <t CDffi5i^^$;MijS 
tl)o Z*l\Z£l)^ 1^7^4 1, 42. 4 N CD 
*tL-F*llZOL^r»«»3 1 . 3 2. -3N<D8HRS 
fc N J:l/affi^S. Jbl:7x-XK7l/-5(D&fiEt^ 
«*SS£igfc J: t/^filcailtfiliKS * L fc 7? x -X K 

t u- 5 cDsmt te^^fiem^cD^^b^ mm-t $> z t ^< 
-c?^4o o*y, *^r>-T-#-r=««s*iTL^4»«» 

(4fflK^£%«LfcS-m^T>-7 L ^4 1 . 4 2. -4N 

[00 6 1 ] C(DJ:5I3. *HSS(D^®r*l4. ^x-X 

T>^^£l5lt, 7i-Xh7U-^P-^7>ft 
<*:CDfflStS^S;iq^-r4c<i:r. ±IBXtE0)»S i *5ck 
IS 2 t |5]«CD2&£ $ 3 4 C <t /)<T* ^ 4 o 
[O 0 6 2] !SffiCDff£Jg7. CCD*B^cDHi5£(D 

8izfct>r. si »j:i;B3fcn-i?#iiH-*fctt« 
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wisest r 2 y < ift«(c^x-x kt u-s \z 

1 2<Dffltt<i«£3&HbLT. 7i-Xh7U 

- 5 <o£es#^*£ ajar £ c 

[006 3] ZtLlZcfctJ, *f7>ft4K 42. 

tti<T'$& Q titz. SfT>ft41, 42, 4 N CD 
-ttl^+l(COlxr»ffl»3 1 . 3 2. -3 N<7>«4SR£ 
fccktfte$a££g s fbl:7i-XK7l^-5£D^li)ctS 

tt«K«**«Lfc***-7>T--#-4 1 . 4 2. -4N 
[0 0 6 4] ca)J:5^. *StfflO)»88-ei*, ?x-X 

>ft©ti»fiiswkLr, 7i-XK7i/-0ifift 

[o o 6 5] mm<Dj&ma. 091*. zomnnmmo 

Clfcl^T. 6 Oli;lflST>-r-*-t LT(D?D-^7>f 
±s 6 1. 6 2. 6 3. ■•6MI*^D — Z?T^T-fe O 
K**ft**MO:7n-:7**T>^^ 7 1.7 
2. 7 3. ■•7Mli^H^tl^P-^^T>^^6 

1. 6 2. 6 3. •-6MlCft«S*lfc«2a)»«a. 1 
3l2f£ffi«7 1 . 7 2. 7 3. •■7M(D*ai^*^/fi"r 
«$J$(s]K« 1 4li*fiKIg|Hn 3<DaJ^)A<eti&$*i4S 

it««i i iw«a>ttJMi*<»«*ttrL^. ccr*. 

**JfiO)fl&!B"eid\ — ^fR«7-T>«r^-6 1 , 6 2. 

6 3. -6M<OE5"J|***3Ftti: LT«AtfH8a>7x 

[0 0 6 6] yaz m »f*izoi*Tttwr*. 71-XK 

7L/-5 (H18) ^l/^n-^7>ft6 1, 6 

2. 6 3. ■ -6MCDra*Ha«£3e<t£l*. zfa-ym+ 
7>ft6 1, 6 2. 6 3. - 6 MlCfgJg £ *l^f£ffl§§ 

7 1. 7 2. 7 3. • ■ 7 M<T>tSL&&te£&itZitX . * 
0>£-£tJ;*j££j£[5]S&1 3T*^/^LT^<D£lJ^ffi-^^SiI 

[0067] CtllZc^y. 7i-XK7U-0§f^7 
>ft4 1, 4 2. - 4N(Ottl : etliZ'Ol^XrU~m 



4 1. 4 2. • -4 N(D^tt^4xlCOOT^ffiS3 1 . 3 

2. -3 N(Dfi«KSfc«fctf{4*§K£. S&lc^x— X 
Stsct^t^^o o*y. 7i-Xh7u-^ 

7>ft4 1, 4 2. -4 NIZ»«$tLTl^»ffl»3 
1.3 2. -3 NAMRSfiJit/fiffiKSidAU 

mmmtste * rm« £ it & c t *><-e # a . 

[0 0 6 8] CC0J:5IC. **Jfi(Dff$SST*li. 

<tr*. ±K3*Sfi<Bfl2]J8 1 fccfcl/2 tH«oa*S»i: 
<kA<-C$4. ±SEIJ^P-^7'>^^6 o. 

»7 1 . 7 2. 7 3. -7MfeJ:tf^(gBl 3 0) Iffl 

ttWI-fcSMB, 5KlN(i2^5clz. og= y ^FffiMlc«J»<a 
IESLTi£<. n«0)«iJ|l««-r« e 
[0 0 6 9] 3SJ5Stf)ff2J£g 9 . 0 101*. Z<D§£BA<Dmm 

tt«a»#S*-rc 0IZ*5l>T. 5Ali7x-XK7l/ 

1 s lt<d»m«. 1 7i*?x- 

XK7U-5Al:»«|LtMS*lfefi|tfi, 18li7 

i-XK7b-5A^6*it*tifcafa, i 9i*s3t 

«1 7l = J:yjElt**LfcJS»a % 8 1. 8 2. -8nli 
^7>ft4K 4 2. -4NS*C^?7 U — V 
fc*o T7x — XK7 U— 5 Ali®^|^iBS2. 

fflS3 1 . 3 2. 3 3. "3N. fc<|:^?7l/-8 
1.8 2. -8 nl=*oT«ljjia?*L*. 

[0070] »}^izoiNritt0^^* o at»««M 

5^b8flS3K 3 2. 3 3. -3 NS^LT7i- 
XKTU-5AJ:y»|t**lfciJI«5Sl 81*. ^m&t 
LTfflnBlz**t**l«. fLt, SSt«1 7lCj:yjSlt 
**U SMX1 9£LTaMMi«l 5trSfl?ti^o C 
CT% -*^7U-8 1.82. -8 n|C««|$*lfc»« 
3S3 1. 3 2. -3Nlz»«*<*4»d. 7i-XK7 
l^-5Acfcyj»*f$*i^2|«;*1 8l*»ffl»3 1 . 3 
2. -SNlZ^y^C^fiffl^^^A./'ftt^^ LT 
tt*t*+l^o -E-CT?. &lt«1 7<D^ttlC[H]di^tt]Ai) 
-<tlCj:y. iMSm«»1 5T'S«*tl*J5St;fi 1 Q(0m 

S3 1. 32. • "3N|z£y£C6<4ffl^£f£IE-r<2> 
C<i:A<r^4 0 O^y. ^|§S3 1 . 3 2. -3NCJ: 

[007 1 ] fitoT. HSgCD^ffi 1 fccfctf2 i:^«CD* 
j^lCcfcy. J5|f«i 7^^(DJ5»;^1 9£;$|^-f£Z£: 
l^«^y. SfflS3K 3 2. —3 N<7)S$SK£fc<*:tftt 
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t4i. 4 2. ••4N<»E!iSSffifc*u:ttffi^liS-r-5 
[0 0 7 2] ZCD&oiZ. *mm<DJ&BT'te. 7i-X 

Zft&ZttfXZh. 
[0 0 7 3] 

««it7U- r>T"t£, KT-U-TV^-Mz^fifi) 
Lrift«$tif=;|i|^r ^^^t, ±IE7l/-7>ftfc 
<fcI/-t§2;Tl | IS7' >T"t0>— Tifr t>ffe73'^fi#£JSfc9t L. 

cos<taj73i-s-Jtxr±ia^ffissfc<fc^ffi¥i9:^«fj}ai 

r *» 1 <7);H»^fgt . &Sg 1 (0;1iJ|:^fft(DSi)Sijg^|z 

i*TSMta*<Dte*tJ6ffl*j J:LMa*Haffl£ 2 co 

Slt^Ki: ^flt^fcco-C. *£fflgcotit§^ba>E5lz± C 

fM*»l= It £ £jffim#<D«*gSSI£fc «fc LCfifflPSI 

« £ ais-r *> c t *<r- # . $ isj± u £ s <t t » => 

[0 0 7 4] a»^^2(DS|B^|cj:^.li. ±8BfrfflSS<7><4 

[0 0 7 5] H#JS3<7)3gBjj|-,fc;h.|f % ±IE^*SSrott 

X. 5llllz;-gilSfSg$ra]±r-^-5i:^5S4SA<aE»S<. 
[0 0 7 6] 5»^^4<75fEBJ|-J;*i,|f. _htErU-7> 

xt-roa73izjif5a^T>Tt-^iait, 87u-7>f 

t-fc«fcl/;115?7>^t-0>ffi*Haa£ge<bLT. ±85T U 
-T>T^-OiS75S»ffi$;HS-r*a)r-. fitlllcaiSflt 
S $(S)-h-C # -S i: -7 3aSA<*-5 0 

[0077] iitx.msammz&tin, ±s2tu-7> 

>^^-fcJ:^ai|S7'>T-ta>ffi«(4a^SE<bLr. _tre 



[0 0 7 8] W^JSeO^BJIZ^ttl*. ±827 U — 7 > 

t ± <n ia e i c ± te ;n s r > t -t £ (hi - 73 (fij i c (sj 1 1 r k 
it, tt7u-7>T-*-&j:tfai&7:/7-7-a4B£i6*£ 

[0 0 7 9] i»*Ja7CD*B^|Zcfctlli, ±te7U-7> 
J ft-<0ifi#lc_tre-Si|£7': / x-t£i5lt. S$t U-7>^ 
t-fcJ:l/;-fli|Sr>^t-CDffi>t<4»£^1bLT. ±857 L, 
—7 >T-f-toi5.®&-tt1fi$:m&-? &OX . StI8l=;H£« 
S$-|o]±."t?ir'S£l,'»-5 SiJUA* &•!>,, 

[0 0 8 0] M^iS8(7)f6BJ|Ccktil*, ±iea'I^T>^ 

-ti-m«t$*tr=«[iaffl(7)^2(7)»fasi:, K^ffiscoaj 

<*U\t8Bai|£7>T±0>ffl»tia££<b;*t!\ ±ES2 
C0^fflSOTKSeffl$3E^b$-B-T. ±8B;"»IS7>^rt-a) 

14 8 1 c fc 1 1 § ± ie t u - r > x t- <75 is « * # * s a s f 

[008 1] i*^^9 0)fgB^|cJ:ttlS, ±Rmi£-F>T 
■fs ±8S^2(D^fflS*JJ:l/±IE#fi£[HlSSa)ija^-ti-£ l 

^7c*f=i*2^7ti-ai»iaEaLfc<7)T*, j: yanicaq 

[0 0 8 2] ii^JSl O0)^|cj:*tl* % ±te»IST> 

^t-coft^yiccacio^tt^^-r^sat^^ssit, ±ih 

S£#/tL/=^fiemi^<75^<b£»IS-r-5OTr*, «ii!t<7)fSf 
B81b £ 1 1 \zm&ft&. $|Sj±-t? # ^ t l,x 5 A<fc -5 „ 

[oo8 3] i*#jsi i nnwtzjztus. titissimnm* 
fflS^ tt-7 u— r >^t-ir*ti5) l r SII7 >-T-f £ ift 

It, ±IH#»ffllS<0i4ffliSS£IE<bLr±teTU-T> 

^-T-co^fiRsncotiiiis^ibte^^ffi^ib^aiiSL, m. 

co-e. ^fflg«)affi^<broKi=^i:*^ffls<75^iji§^ 
& if m « Ms t ± m =f- t > t n « si i z *5 1 1 # sit 

ftT >T-t-*^©ja«»ffi*J J: tffiffl ^ ;w^-r -s c t a< 

[0 0 8 4] i»*Jl1 2(0«B^I-J:tLl*. JlSE^tSS© 

E»«gC0fifflSS£^t5C0T?. ffii^lztE C.t=RJrli<7)ai 
9t/ - > SSglcM^iEitlz Hat" w <t *<"C ^ £ £ 
1^5 4 , 



9 



[0 0 8 5] 11*11 1 3 0>&BR\Z±*Ut, ±»Bf£t§88<7) 

[O 0 8 6] 8|*1S 1 4<7>3&BJ3i;«fc;h.|£, ±|STL 7 

> J f^-<7)iS?3l-JitB;flSr>7 L ±5l$l+. S7U-7> 

ffl m £ IS] ± -c 2 -5 <t L * 5 so s *< fc -s . 

[0087] i**JSl 5<7>3SBJi|- < fc;h.|S. ±!ETU-7 
>^i-<O^I8!g«ll-J:gE;lilST>^^-^|$lt. 

7>^fc«fco^;£7>7^<o*§*Haa££<bL-c. ± 

3E 7 U— 7 > t- ±(D^mmm I- If & £ 7 it — ii 
[0 0 8 8] 6<7)f§BJ|;J:tll*, -tgBTU-T 

> t- <& is i - ± t b m & t- > x -)- $ m - a a i c a 1 1 r k 
it. S7i/- y^7-i-ts^ifm^r>7-)-<Dns.^ : S: 

[0 0 8 9] »3fcJSl 7(D«B^|cj:til*s ±8BT U— 7 
^ifc<£tf;1i|£7>^(Dfflttt£B££<bl,-C. ±!BT 

« £ £ IrJ ± T? # -5 <t L % ■? 3» £ *< fc •£ „ 

[0 0 9 0] I*3fc]g1 8 0)#gB^|;J:*i|^ ±|B;15ST> 
^l=#LT«i»fll<DS5 2(&i|#*gfg£i&l-)\ ±ffi7U- 

JnfilL, ta£fiicai*i::&^T±tB;fflS7'>T--*-a>& 
a i - fc 1 1 & ± sb t u - r > t- ^ <r> ifi if # £ a -r -s 

[009 1] 1 9<C*WIC*tlli. ±IB»1S7'> 



[laacoiwm^iftBfl] 

[ei 1 ] co)iEB^<7)ii)sfi<ofKS 1 **-r«BS«/dcign? 
[0 2] hi i-fcits^fflscofifflsibaxgi-^i: 

[03] z<n&B#<»mm<DteB2 £^-r«fss«ifi)t0r- 

[04] Crof§B^a5H)!S<O^S§3irj:S^fiEm#^^ 
h-»U0-Cfe-5 o 

[0 5] C(OfEBflO)||Jg<75^Sl4 £^-f«BSfltfiK0T* 

[0 7] C0#6B^a>||S£roff$H§6 5^-r«BS«fiE0-C? 
[08] C(DS^<D3t]fcroj&Sl7 £^-f«ti8*tJ*0T* 
[09] C(7)*BJfl)|gJSa)^S8 £^-T«tBS«»«0-C 

[El 1 2] El 1 1 lzfc(t^ftJ«B^Sa>S1>Sfccfet/<i1B 

^-t^amm^* h;uEiT*fc3o 

[»^C7)|ttB^] 

i wttawwisiK, 2 m*j»iBs. 31-3 

N. 71-7M ffffl3S> 41-4N 1^7>f 

5. 5A 7i-Xh7l/- 6 MftTlsT 
+ * 7 2lfi«, 8.14 a««, 9.10 

;ll*IBIHk iiit*BL 12. eo ^n-^7> 

-r^-> 1 3 ^fijcEss. i s aia«a. 1 7 

SStffi. 61-6M ^P — ym^-T >T±* 8 1 
- 8 n ^^7U- o 
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[0 1 ] 




I :*«lft#ftlftM 

31. 32. 33, -3N:Mfl 
4>. 4 2, 4 3. »-4N:*?7'>** 
S :7x-XK7U- 

« : tt*r>y*- 

7 :mmm 

8 :M« 

9. 1 o : XMEB> 
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me] 




return 

. • -An : fri/TP- 
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[EH 1 ] 




2 1 :*HNI 
2 2 : «*#B<I 

2 6 : ItX-frisT* 
27 S*«# 
2 8 :ftM 

8 1, 8 2. 8 3. -BN : MS 

9 1. 9 2. 9 3. -9N :tf7>^t 

[1912] 




7Q> h^-vOUt* 

(72)*W# ^ ^ F*-A(##) 5J021 AA05 AA06 AA11 AB01 DB03 

mSi*J^ttfflEA<Drt-T@ 2S3# H EA04 FA06 FA13 FA32 GA01 

§H&**^ = *±I*J JA10 
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